Searching PAJ 



1/2 ^-v 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 11-067998 
(43)Date of publication of application : 09.03.1 999 


(51)lnt.CI. 




H01L 23/467 




H01L 23/12 






H01L 23/28 






H01L 23/29 






H01L 23/31 






H01L 23/50 


(21) Application number 

(22) Date of filing : 


09-222199 
19.08.1997 


(71) Applicant : MATSUSHITA ELECTRIC IND CO LTD 

(72) lnventor : SHIMIZU KAORU 



(54) CSP, BGA AND SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor device 
whose self-heat dissipating efficiency is enhanced, in which the 
surface area of an Al heat sink or the like is reduced and whose 
costs are reduced, by a method wherein uneven parts are 
constituted on the outer face of an IC bare chip, a metal plate and 
a resin-sealed semiconductor device. 

SOLUTION: In a chip-size package(CSP) 100, a film 2 whose 
thermal emissivity is enhanced is formed, in a prescribed film 
thickness, on the outer face of an IC chip 3 which is attached to a 
printed wiring board 5. The film 2 is formed in a range of a 
thickness size of about several to 20 jxm by a screen printing 
means or the like by using one out of a black silicone resin 
member, a black epoxy resin member and the like. The film 2 which 
is formed in this manner has uneven parts in 0.7 jxm or higher, heat 
is radiated actively from its surface, and the cooling operation of 
the IC chip 3 is promoted. As a result, it is possible to obtain a 
semiconductor device whose self-heat dissipating rate is 
enhanced, in which the surface area of an Al heat sink or the like is 
reduced and whose costs are reduced. In addition, an electronic 

apparatus on which the CSP 100, a ball grid array and the semiconductor device are mounted can be 
made small and thin. 
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CSP, BGA AND SEMICONDUCTOR DEVICE 

[0037] (Gestalt 1 of operation) Drawing 1 shows the important section sectional view 
showing the concept in the condition of having attached CSP in the gestalt 1 of operation of 
this invention in the mounting substrate, drawing 1 - setting - a sign 1 — under-filling resin 
and 2 - in a coat and 3, a printed wired board and 6 show an area array-like ball, and, as for 
IC chip and 4, 100 shows CSP, as for a bump and 5. 

[0038] CSP100 in the gestalt 1 of operation comes to form the coat 2 which raises thermal 
emissivity in the external surface (tooth back) of the IC (integrated circuit) chip 3 attached in 
the printed wired board 5 at predetermined thickness. 

[0039] The coat 2 formed any one of resin members, such as black silicon resin, an epoxy 
resin, ABS plastics, and PS resin, in the range of about thickness scantling numeral 
mum-20micrometer with means, such as screen-stencil, a spray, electrostatic printing, and 
an ink jet. 

[0040] Thus, it has the irregularity of 0.7 micrometers or more, the thermal radiation from a 
front face becomes active, and the formed coat 2 promotes cooling of the IC chip 3. 
[0041] In addition, it cannot be overemphasized that it is good as suede paint processing as 
a means to form a resin coat. Moreover, you may make it the difference of elevation form the 
irregularity of 0.7 micrometers or more for the rear face of the IC chip 3 by processing of any 
one or its combination among etching, honing, sputtering, sandblasting, etc. 
[0042] Furthermore, the configuration which makes the interior of the under-filling resin 1 
with which it is filled up between a printed wired board 5 and the IC chip 3 distribute a 
thermal conductor member (not shown) to homogeneity may be used together. The 
under-filling resin 1 containing a thermal conductor member promotes cooling of the IC chip 
3, and distributes thermal stress distortion. 

[0043] The thermal conductor member was made into any one gestalt among the shape of 
the shape of a particle, fibrous, or a flake, moreover — said under-filling resin — several - 
W%-50 - about W % mixed (W: % of the weight). 

[0044] Furthermore, the thermal conductor member was made into any one or its 
combination among copper, silver, an alumina, graphite, and carbon, and the dimension was 
set to about 5-20 micrometers. CSP100 of the above-mentioned configuration can make 
surface area of heat sinks, such as aluminum, small compared with the conventional thing, 
and makes a heat sink unnecessary depending on the case. 
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